Comparative studies on the biophysical activities of the low-molecular-weight hydrophobic proteins purified from bovine pulmonary surfactant.
Two low-molecular-weight hydrophobic proteins with nominal molecular weights Mr = 15,000 and Mr = 3,500 have been isolated from the lipid extracts of bovine pulmonary surfactant by several methods, including (a) dialysis plus silicic acid chromatography, (b) elution from Waters SEP-PAK silica cartridges with a variety of solvent mixtures, and (c) ultrafiltration. As detailed in the text, these proteins have been designated surfactant-associated protein-BC (SP-BC) (15 kDa: nonreduced), and SP-C (3.5 kDa). The biophysical activities of reconstituted surfactant containing these proteins and the phospholipids present in lung surfactant have been compared with the biophysical activities of bovine lipid extract surfactant on a pulsating bubble surfactometer using a phospholipid concentration of 10 mg/ml. At this concentration, unmodified lipid extract surfactant reduces the surface tension of the pulsating bubble to near 0 within 10 pulsations at 20 cycles per min. Similar biophysical properties were observed with modified lipid extract surfactant in which the relative concentration of hydrophobic protein had been reduced from 1 to 0.4% (W/W) of the phospholipids by addition of dipalmitoylphosphatidylcholine (DPPC) or DPPC plus phosphatidylglycerol. Reconstituted surfactants, which contained partially delipidated SP-BC (15 kDa: nonreduced) obtained by method (a) at a relative concentration of 0.1%, were also capable of reducing the surface tension to near 0 mN/m. Preparations of SP-BC (15 kDa: nonreduced) obtained by method (b), which had been subjected to very low pH levels during isolation and were extensively delipidated, exhibited full biophysical activity only at higher protein concentrations and with prolonged pulsation. Extensively delipidated samples of SP-BC obtained by method (c) exhibited impaired biophysical activities, even when prepared with neutral organic solvents. Reconstituted surfactant samples containing SP-C (3.5 kDa) obtained by any of the methods listed above were only able to reduce the surface tension at minimum bubble radius to approx. 20 mN/m. The biophysical activity of SP-C (3.5 kDa) was not significantly affected by low pH or extensive delipidation. Reconstituted samples containing mixtures of SP-BC (15 kDa: nonreduced) and SP-C (3.5 kDa) were more effective than samples containing either protein alone. Furthermore, with samples containing both hydrophobic proteins the final surface tensions at maximum bubble radius were attained within a few bubble pulsations.(ABSTRACT TRUNCATED AT 400 WORDS)